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Llenb: aHanW3 NpuUYmMH AMarHOCTUYECKMX U TaKTUYECKMX ownbok npu deoxpomoumutome (PXL) 1 paspaboTka neuebHO-AMarHOCTUYECKOTO aAropuTMa.
Martepuan u metogbl: NPOaHaAM3MPOBaHbI AOMYLLEHHbIE OWWOKU NPU KAMHUYECKON U MHCTPYMEHTANIbHOW AMArHOCTVKe, NpeAonepaLMoHHoO noa-
roTOBKe 1 fieyeHnmn 55 6oabHbIx ¢ PXL,. HeHuwmH 6bi1o 38 (69,1%), myxumnH — 17 (30,9%). CpefHuii Bo3pacT nauueHTos coctasun 35,916,2 net. Y 23
(41,8%) 601bHbIX HblNa OTMEYEHA NPABOCTOPOHHAN N0KanMU3aLusa onyxonu, y 29 (52,7%) — NeBOCTOPOHHAA, ABYCTOPOHHEE NOPaXKeHUe HaLNoYeyHu-
KoB meno mecto y 3 (5,5%) nauneHToB. [InnTenbHoCTb apTepuanbHoi runepTeHsum (Ar) coctasnsna ot 6 mecsaues Ao 10 net, B cpegHem — 4,5611,7
roga.

Pesynbrathl: B 52,7% cnyyaes naumeHTbl 06paTUAMCh 33 MEAULMHCKON NOMOLLbIO CrycTa 6onee TPEX NeT OT NOABJEHUA NepBbIX CUMNTOMOB 3a60-
nesaHusA. MpuyMHamu nosgHero obpaLeHns ABUANCH: HeAOCTaToYHOoe 06CeA0BaHNE NALMEHTOB Ha MPeAMET CUMNTOMATUYeCKoro reHesa Al 13-3a
HM3KOM OCBEAOMAEHHOCTU BpaYei NepBUYHOro 3BeHa, CAaMOCTOATENbHOE NPUMEHEHME TMNOTEH3MBHbIX MPenapaToB, Ie4eHne NaLMeHTOB HapPOaHbI-
MU LeNUTeNAMM W 3HaxapAMu. OWKNBKM B MHTEPNPETALMM PE3YbTaToB YbTPa3ByKoBOro nccnenoBanus (Y3M) n komnbtotepHolt Tomorpadum (KT)
oTMeyeHbl B 7,3% cnyyasx. Mpv npegonepaLMoHHON NOArOTOBKe y 7 NaLMeHTOB Oblav AoMNyLLeHbl TaKTUYECKUE OLNOKM, KOraa BMeCTo a-agpeHobo-
KaTopoB 6bIsIM Ha3HaYeHbl TMNOTEH3UBHbIE MPENapaThl APYroro KAacca, BCNeACTBME YEro y 2 U3 HUX Pa3BU/ICA CUHAPOM KHEYNpaBAfAeMoin remoau-
HaMUKM», 3aKOHUMBLUMICA NeTanbHbIM UcxofoM. Mpu 6onblmnx pasmepax 0bpasoBaHua B 5,5% cnyyaeB BO Bpems onepaLm BOSHUKANU ATPOTeHHble
NOBPEXAEHWUA HUKHEN nonol BeHbl (HMB) 1 cocynos npaBoii NoYKK. MpuU TMCTONOTUYECKMUX UCCNE0BAHUAX YAANEHHbBIX PEOXPOMOLMTOM YacToTa
HenpaBUNbHOW MHTepNpeTaLum coctaBuna 3,6%, KoTopas Npu NOBTOPHbIX UCCEA0BAHMAX Bblia ONpoBeprHyTa.

3akntoueHue: bonee, Yem B MOSIOBUHE C/Iy4aEB NPY NEPBUYHOM AMArHoCcTMKe 1 neverHnn GXL, bbinm fonyuieHbl pasanyHble oWwnbKM, 06ycnoBaeHHble
HeLeneHanpaBieHHbIM 06cel0BaHNEM NALLMEHTOB, HENPABUAbHOW MHTEPNPEeTaLMelt pesy/ibTaToBs ly4eBbIX METOA0B UCCeA0BaHMUA, Hea4eKBaTHOM
NpeaonepaLVoHHON NOArOTOBKOM BOMbHBIX, @ TaKKe AonylieHnem ATporeHuu. C Lebio CBOEBPEMEHHOW MAEHTUdUKaALMK 0bCyRaaemol naTono-
rMu y naumeHToB ¢ Al Heobxoaumo LeneHanpasneHHoe ux obcnesosaHue Ha npegmet ®XL. basucHbIMM NpenapaTamu AnA npefonepaLuoHHON
MOArOTOBKM MaLMEHTOB AOMKHbI ObITb CENEKTUBHbIE 0-aapeHobnaKaTopbl. C Lebio NPOPUAAKTUKM ATPOTEHHOTO NOBPEXAEHNA KPYMHbIX COCYA0B U
OpraHoB 3abpIOLWMHHOIO NPOCTPAHCTBa HEOBXOAMMO TLLaTeNbHOE NPefonepaLoOHHOE U3yYeHMe UX B3aMMOOTHOLLEHMA C OMYXO0/blo, @ TaKXkKe coBep-
LEeHCTBOBAHME MPAKTMYECKOro HaBblka ONepupYIoLLero NepcoHana.
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Objective: To analyze the causes of diagnostic and tactical errors in the management of patients with pheochromocytoma (PCC) and to develop a
respective treatment and diagnostic algorithm.

Methods: The mistakes made during clinical and instrumental diagnostics, preoperative preparation, and treatment of 55 patients with PCC were
analyzed. Among the patients, there were 38 women (69.1%), and 17 men (30.9%). The mean age of the patients was 35.916.2 years. In 23 (41.8%)
patients, right-sided localization of the tumor was noted, in 29 (52.7%) — left-sided one, while bilateral adrenal lesion occurred in 3 (5.5%) patients. The
duration of arterial hypertension (AH) ranged from 6 months to 10 years (mean 4.56+1.7 years).

Results: In 52.7% of cases, patients visited a doctor after more than three years from the onset of the first symptoms of the disease. The reasons
for late treatment were: an insufficient examination of patients for the symptomatic genesis of hypertension due to low awareness of primary care
physicians, self-administration of antihypertensive drugs, and treatment of patients by traditional healers. Errors in the interpretation of the results of
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ultrasound examination and computed tomography (CT) were noted in 7.3% of cases. During preoperative preparation, tactical errors were made in 7
patients, when instead of a-blockers, antihypertensive drugs of another class were prescribed, as a result of which two of the patients developed the
syndrome of "uncontrolled hemodynamics" and died. In 5.5% of cases with large size of the tumor, iatrogenic injury to the inferior vena cava (IVC) and
vessels of the right kidney occurred during the operation. In a histological examination of removed pheochromocytomas, the misinterpretation rate
was 3.6%, and the diagnosis was reconsidered during repeated assessment.

Conclusion: In more than half of the cases, during the primary diagnosis and treatment of PCC, various errors were made due to non-targeted
examination of patients, incorrect interpretation of the results of radiological methods of examination, inadequate preoperative preparation of
patients, as well as the iatrogenic injuries. In order to timely identify the discussed pathology in patients with AH, it is necessary to examine them
in a targeted way for PCC. The basic medications for preoperative preparation of patients should be selective a-adrenoblockers. In order to prevent
iatrogenic injuries of large vessels and organs of the retroperitoneal space, a thorough preoperative study of their relations with the tumor is necessary,
as well as an improvement of the practical skills of the operating doctors.
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BBEAQEHMUE

CBoeBpemMeHHana [AuarHocTMka M neveHne XL nossonser
n3bexaTb Pa3BUTUA TAXKE/bIX €€ OCNONKHEHWM, BOSHUKAIOLWMX NpU
€CTecTBEHHOM TeuyeHMW 3aboneBaHus, U neTanbHbIX Ucxonos [1-3].
[0 50% cnyvaes ®XL, gnarHoctnpytotca He paHee, Yyem yepes 3 roga
OT Hayana NPoABNEHWSA NEPBbIX KAMHUYECKUX NPU3HAKoB [2, 4, 5],
4YTO BO MHOIOM CBA3aHO C PEAKOCTbIO NATONOMMMU, HELOCTaTOYHOM
0CBEAOMIEHHOCTbIO BPayei NepBMYHOIO 3BEHA KacaTe/lbHO JaHHO-
ro Buaa AT, a Tak:Ke BapnabeslbHOCTbI0 KTMHUYECKOTO TeYeHns 3abo-
NeBaHusa [2-4]. B cBA3M € 3TUM, pasBUTHE TAXKENbIX TMNEPTOHUYECKMX
KPW30B, MOPOI He MOALAIOLLMXCA CTAaHAAPTHOW TMNOTEH3UBHOW
Tepanun, HepeaKo NPUBOAAT K PA3BUTUIO OTEKA NEMKUX, OCTPOWA ne-
BOXENYL04YKOBOM HEAOCTAaTOMHOCTU, MHAPKTa MUOKapaa, paccnoe-
HWS a0PTbI M TEMOPPArMYecKkoro MHcynbTa [6-9].

bnarogapa BHeApPEHWIO COBPEMEHHbIX BU3YaNU3MPYIOLLMX M
FOPMOHaA/IbHbIX METOLOB WCCNef0BaHWUA, MPUMKM3HEHHAA AMarHo-
CTUKA AaHHOTo 3aboneBaHNA 3HauYUTENbHO yay4ylumnacek [6, 10], oa-
HaKo YacToTa OWM6OOK B pacnosHaBaHny OLX fo HacToALwero speme-
HW BCE ke ocTaéTca BbicoKoM [11], M HepeaKo naToNorua cay4yaiHo
obHapyuBaeTca npu aytoncuum [11, 12]. HecmoTtpsa Ha umetowmecs
cepbé3Hble UCCNef0BaHMA KacaTeibHO naToreHesa PXL, u onbiTa eé
NeyeHus, pas3paboTKy BbICOKOIPDEKTUBHBIX NPENapaToB A Kynu-
POBaHMA TMNEPTOHUYECKMX KPWU30B, MPOAONMKAKOTCA [ONYCKATbCA
TaKTU4YecKne oWnbKM, 0COBEHHO NPU NPOBEAEHUM TUMOTEH3UBHO
Tepanuu u NnpeaonepaLmMoHHoON NOAroToBKM 6onbHbIX [13-15].

OcCobblii MHTEPEC XMPYPrOB K NIEYEHWMIO AAHHOM MaToNorMu
CBA3aH, Npexae BCero, ¢ Tem, YTO ONepaTMBHOE BMELLATENbCTBO
ABNAETCA €ANHCTBEHHBIM PAAMKAAbHBIM METOAOM NIeYEHUA AAHHO-
ro 3abonesaHua. OA4HAKO B XOA€e BbINONHEHMA BMELLATE/IbCTBA BO3-
MOHbl ATPOrEHHbIE NOBPEXAEHMA BAM3NEKALMX aHATOMUYECKMX
CTPYKTYp, 4aCTOTa KOTOPbIX, N0 HEKOTOPbIM AaHHbIM, gocturaet 0,2-
11,3% [16-18].

BblwenepeyncneHHble CNOMKHOCTM AMATHOCTUKM, OONYLLEHUA
OWMOOK NpW NpesonepaLlyoHHON MOAFOTOBKE M ATPOreHUU npwu
aApPEHaNIKTOMMM 3aCTaBUM Hac NPOBECTU aHanW3 COBCTBEHHOrO
onbiTa BegeHua nauneHTos ¢ XL,

LLENb UCCNEAOBAHMA

AHanu3 NPUYMH AMArHOCTUYECKMX U TAKTUYECKMX OWNBOK Npw
®XL, 1 paspaboTka se4ebHO-AMarHOCTUYECKOTO anropuTma.

INTRODUCTION

Timely diagnosis and treatment of PCCs allow for preventing
its severe complications that may occur during the natural course
of the disease, and deaths [1-3]. Up to 50% of cases of PCC are
diagnosed 3 years after the onset of the first clinical signs [2, 4,
5], which is largely due to the rarity of pathology, lack of aware-
ness of primary care physicians about this type of hypertension,
as well as the variability of the clinical manifestations [2-4]. In this
regard, the development of severe hypertensive crises, some-
times resistant to standard antihypertensive therapy, often leads
to pulmonary edema, acute left ventricular failure, myocardial
infarction, dissection of the aorta, and hemorrhagic stroke [6-9].

Due to the introduction of modern diagnostic imaging tech-
niques and hormonal assays, the lifetime diagnostics of this dis-
ease has significantly improved [6, 10], however, the frequency of
errors in the recognition of PCCs still remains high [11], and often
the pathology is accidentally detected during autopsy [11, 12]. De-
spite the existing serious research on the pathogenesis of PCC, the
accumulated experience of its treatment, and the development of
highly effective medications for the treatment of hypertensive cri-
ses, tactical errors continue to occur, especially during antihyper-
tensive therapy and preoperative preparation of patients [13-15].

The special interest of surgeons in the treatment of this pa-
thology is associated, first of all, with the fact that surgery is the
only radical method of treating this disease. However, during the
intervention, iatrogenic injuries of nearby anatomical structures
are possible, the frequency of which, according to some data,
reaches 0.2-11.3% [16-18].

The above difficulties in diagnosis, errors in preoperative
preparation, and iatrogenic injuries in adrenalectomy forced us to
analyze our own experience in managing patients with PCC.

PURPOSE OF THE STUDY

Analysis of the causes of diagnostic and tactical errors in
PCC patients management and development of an appropriate
treatment and diagnostic algorithm.

METHODS

The analysis of errors made during complex diagnostics,
preoperative preparation, and surgical treatment of 55 patients
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MATEPUAN U METOADbI

MpoBeaéH aHanM3 JOMYWEHHbIX OWMOOK NPU KOMNAEKCHOW
[AMarHoCTMKe, NpegonepaLmMoHHON NOArOTOBKE M XMPYPrMyeckom
NnedeHun 55 6osbHbIX ¢ DXL, rocnMTannM3MpoBaHHbIX B Nepuos ¢
1994 no 2020 rr. B Pecny6/1MKaHCKOM Hay4YHOM LIEHTPE CEPAEUYHO-CO-
cyaucToit xmpyprun. Cpegy 601bHbIX XeHWuH bbiio 38 (69,1%),
MyK4MH — 17 (30,9%). Bo3pacT naumeHToB BapbmpoBsan ot 15 go 52
neT, B cpegHem coctasnan 35,916,2 net. OCHOBHAs 4acTb 60/bHbIX
6bl1a iMuUamm TpyaocnocobHoro BospacTa — 21-50 ner.

Y 23 (41,8%) 6onbHbIX BblNa NPABOCTOPOHHAA NOKaAU3aLUA
onyxonu, y 29 (52,7%) — NeBOCTOPOHHAA, ABYCTOPOHHEE NOpaXKeHne
HaAno4Ye4yHMKoB Umeno mecto y 3 (5,5%) nauueHToB. AAUTEeNbHOCTb
Al BapbupoBsana ot 6 mecaues go 10 net, B cpegHem coctaBnana
4,56+1,7 roga.

[OunarHoctvka OXL, 6asuMpoBanacb Ha AAHHbLIX KAMHWYECKOM
KapTUHbI 3ab0oneBaHMA, pesynbTaTax 1abopaTOPHbLIX U UHCTPYMEH-
Ta/IbHbIX METOA0B MCCNeA0BaHMA U NATOMOPPONOrMYECKOTO UCCe-
[LOBaHWA YAANEHHBIX OMYyXONeW.

PaHee Hamu 6blM ONY6AMKOBaHbI Pe3y/bTaTbl NPOBEAEHHbIX
MCCNeaoBaHUA U XMPYPTUYECKOro fleyeHna nauneHTos ¢ ®XL B
BUAE OPUrMHANbHbIX Hay4HbIX cTaTtei [2, 10]. B HacToswel pabote
6blIM aHANIM3MPOBAHbI NPUYMHBI MO34HEro NOCTYN/IeHMA NauueH-
TOB, C/IOXKHOCTU B KJIMHWUYECKOM M UHCTPYMEHTANbHOW AUArHOCTUKe
3ab0n1eBaHMA, HEKOPPEKTHOrO 0b6bEMA NpoBeAEHHONW Npegonepa-
LUMOHHOW Tepanuu, 4acToTa ATPOTeHHbIX MNOBPEXAEHUW OpraHoB
W CTPYKTYp 3aOpHOWMHHOIO MPOCTPAHCTBA MPU aLpPEHANIKTOMUM,
OWMBKM Npu NaToMopPONOTMYECKOM MUCCNEA0BAHUMN YAANEHHBIX
HOBOODOPa30BaHUIA.

CornacHO AaHHbIM paHHee Pa3paboTaHHbIX KAMHWUYECKUX pe-
KOMEeHZaUMi No AMarHocTuke u nedeHuto Al nauueHTam € nosbl-
WeHHbIMK Undpamu AlLl, 0cobeHHO MON0AOro BO3PACTa, AOMKHbI
MCK/OYATbCA MPUYMHBI CMMMTOMaTUYeckoro eé reHesa [19, 20].
OpHaKo, He BO BCEX C/y4asnx MO Pa3/IMYHbIM MPUYMHAM YKa3aHHble
peKkomMeHaauMmn cobnoaatoTca, UAK Ke NauMeHTbl No3gHo obpala-
0TCA 33 MEAMUMHCKOW MOMOLLbIO, BCaeacTBue yero Al Ha noyse
ZApYrovi NaTonornm AMarHoCTUPYETCA U IeYUTCA HECBOEBPEMEHHO.
Onwupancb Ha 3T peKoOMeHJaL MK, a TaKKe Ha PYKOBOACTBO MO K/u-
HUYECKOM NpaKTMKe JHAOKPMHHOrO oblwecTsa [21], Mbl NpoaHanu-
3MpPOBaNN NPUYMHBI OLIMBOK, AONYLLEHHbIX NPY AMArHOCTUKE U Ne-
YeHun naumeHTos ¢ PXL,.

Mony4YeHHbIe B X04e UCCNeA0BaHMA AaHHbIE NOABEPrHyTbI CTa-
TUCTMYeCKoW 0bpaboTke. [laHHble NpeacTaBAeHbl B BUAe abcontoT-
HbIX M OTHOCUTENbHbIX BENNYMH.

PE3YNbTATDI

Moaasnsatoliee 60NbWMHCTBO NauneHToB (n=43; 78,2%) obpa-
LWAN0Ch B CPOKM He paHee ABYX JIeT OT Hayana NosABJEHUA NepBbIX
CMMNTOMOB 3a60/1€BaHMA, XOTA Y HUX OTMEYANOCh NEPUOANYECKOE
nosbiweHwve ALl. B cpoku Lo AByx neT 0bpaTuamnch Tonbko 12 (21,8%)
nauuMeHToB, 6osee TPEX NeT — rocnuTannsmpoBsaHbl 29 (52,7%) 6onb-
HbIX. 33 3TOT Nepuog, 60/bLUMHCTBY NALMEHTOB HEOAHOKPATHO Obina
OKa3aHa 3KCTPeHHan MeAMLMHCKas NOMOLLb B JOMALLHMX UM amby-
NATOPHbIX YCN0BUAX MO NOBOAY MNEPTOHUYECKOro Kpu3a. OaHaKo
Hopmanusauma ALl M HeyacToe pa3BUTUE TMNEPTOHUYECKUX KPU30B
y 60NbLWIMHCTBA U3 3TUX NALMEHTOB ABUANCH NPUUMHAMM HECBOEBPE-
MEHHOTO 06paLLeHMsA K CNeLmanucTy.

BmecTe ¢ TeM, aHa/IM3 aHAMHECTUYECKUX AAHHbIX U U3ydeHue
MMEIOLLMXCA Y NaLMEHTOB Pe3ynbTaToB ambynaTOPHOro UccnesLoBa-
Hus (AaHHble IKT, ANCTbI HA3HAYEHWA) NMOKa3a/u, YTO, KPOME HECBO-
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with PCC hospitalized in the period from 1994 to 2020 was car-
ried out at the Republican Scientific Center for Cardiovascular
Surgery. There were 38 (69.1%) males and 17 (30.9%) females
among the patients with PCC. The age of patients ranged from 15
to 52 years, averaging 35.916.2 years. Most of the patients were
people of working age (21-50 years old).

Twenty-three (41.8%) patients had a right-sided localization
of the tumor, 29 (52.7%) had a left-sided localization, and bilat-
eral adrenal lesions occurred in 3 (5.5%) patients. The duration
of hypertension varied from 6 months to 10 years, averaging
4.56%1.7 years.

The diagnosis of PCC was based on the data of the clinical
examination, the results of laboratory tests, instrumental meth-
ods of investigation, and pathomorphological examination of the
removed tumors.

Our earlier original papers presented the results of the ex-
amination and surgical treatment of patients with PCC [2, 10]. In
this paper, we analyzed the reasons for late admission of patients,
the difficulty in clinical and instrumental diagnosis of the disease,
the inadequate volume of preoperative therapy, the frequency of
iatrogenic injuries of the organs and structures of the retroperi-
toneal space during adrenalectomy, and errors in the pathomor-
phological evaluation of removed neoplasms.

According to the data of earlier developed clinical guidelines
for the diagnosis and treatment of AH, in patients with elevated
blood pressure (BP), especially at a young age, the causes of its
symptomatic genesis should be evaluated [19, 20]. However, not
in all cases, for various reasons, these recommendations were fol-
lowed, or patients sought medical help late, as a result of which
hypertension due to other pathologies were diagnosed and treat-
ed untimely. Based on these recommendations, as well as on the
clinical practice guidelines of the Endocrine Society [21], we ana-
lyzed the causes of errors made in the diagnosis and treatment of
patients with PCC.

The data obtained during the study were statistically pro-
cessed. Data are presented as absolute and relative values.

RESULTS

The vast majority of patients (n=43; 78.2%) applied for
treatment after two and more years from the onset of the first
symptoms of the disease, although they noted a periodic increase
in BP. Only 12 (21.8%) patients applied for treatment before two
years after the start of the disease; 29 (52.7%) patients were hos-
pitalized three years after the first clinical manifestations. During
this period, most patients repeatedly received emergency medi-
cal care for the hypertensive crisis at home or in outpatient clin-
ics. However, the normalization of BP and the infrequent hyper-
tensive crises in most of these patients were the reasons for the
late visit to a specialist.

At the same time, the analysis of anamnestic data and the
study of the results of outpatient examinations (ECG data, pre-
scription sheets) showed that, in addition to the untimely referral
of patients to specialists, in more than half of the cases (n=36;
65.5%) due to negligence or low awareness of primary care phy-
sicians regarding the adrenal genesis of AH, as well as the lack
of imaging examination methods, patients were not purposeful-
ly examined and received treatment for hypertension for a long
time, despite their young age. At the same time, 3 (5.5%) patients
applied for treatment from the healers and were receiving their
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eBpeMeHHOro obpalleHns NauMeHTOB K cneuuanuctam, B 6onee,
yem B NON0OBMHe cydaes (n=36; 65,5%) M3-3a XaNaTHOCTU UM HU3-
KOM 0CBEAOMNEHHOCTU Bpayel MepBMYHOTO 3BEHA OTHOCUTENbHO
HaAno4YeYHMKOBOrO reHesa Al, a TaKKe OTCYTCTBMEM BM3yan3npyLo-
LUMX METOA0B UCCEA0BaHMA NALMEHTLI HEe ObIN LieNeHanpaBieHHO
obcnenoBaHbl U AAWUTENbHOE BPEMA MOYYaaU JieHeHWe No NOBOAY
TMNepPTOHUYECKOW 60oNe3HM, HeCcMOoTpPA Ha MX MONOAOM BO3pacT.
BmecTe ¢ Tem, 3 (5,5%) nauneHToB 06paTUANCH U AUTENBHO NeYn-
JINCb Y HAPOZAHbIX 3Haxapeii v uenutenei, a 4 (7,3%) 601bHbIX 3aHK-
MannCb CAMONEYEHNEM U CAMOCTOATENbHO NMPUHMMAAMN Pa3NNYHbIE
TMNOTEH3MBHbIE NpenaparTbl.

Ocobo cnesyet 06paTUTL BHUMAHWE Ha OTCYTCTBUE COBPEMEH-
HbIX METOZ0B TOMMYECKON AnMarHoCcTUKM (KT U MarHMTHO-pe3oHaHc-
HaA Tomorpadus) B permoHanbHbIX 1eYebHbIX yUpexaeHnsax B nepu-
op, po 2003 roga, B CBA3M C YeM AMarHOCTMKA Al ocywecTenanacb
TONbKO /IULWb Ha OCHOBE KAMHUYECKUX AaHHbIX 1 IKI. BmecTe ¢ Tem,
HECMOTPA Ha Ha/sIMYMe YNbTPa3BYKOBbIX AMAarHOCTUYECKMX CUCTEM, A
TaKKe peHTreHorpadum Ana NpPoBeAEHUA PETPONHEBMONEPUTOHE-
orpadum, Tonnyeckana AMarHoCTMKa 06pa3oBaHMiA HAAMOYEYHUKOB
3TUM NaLUMeHTaM He NPOBOAMNACH, XOTA NOCAELHNIA METOZL UCNOb-
30Ba/ca BNAoTb go 1995 roga.

AHanu3 aHaMHe3a 3ab60/e€BaHWA MO3BOAWA YCTAaHOBUTb, YTO
BHe3anHoe nosblweHne Al U CaMOCTOATENbHOE €ro CHWXKeHue
Aaxe 6e3 npuéma npenapaTos, XxapakTepHole ana ®XL, ycnokansa-
/M NaUMEHTOB, B CBA3K C Yem abcoNtoTHOE 6ONBLWMHCTBO M3 HUX B
nocnegytowem He obpalianock K Bpayam. B Takux cayyasx npuuu-
HY TMNEPTOHUYECKUX KPU30B MALMEHTbI CBA3bIBAAN C GU3NYECKUM
M NCUXONOTMYECKUM NEPEHANPAKEHUEM, NEPEEAHNEM, TAKENBIMU
bU3MYECKMMM Harpy3Kamu.

B npouecce nporpeccupoBaHua 3aboneBaHus, BCAeACTBUE
YYaLLLEeHUA NPUCTYNOB rMNEePTOHUYECKOTO Kpu3a U HeahPEeKTUBHOCTM
YPreHTHOW rMNOTEH3MBHOM Tepanuu, NauueHTbl 0bpaLLanncs B 06-
NacTHble UAn pecnybanKaHcKkue cneuuanusnpoBaHHble MeaULMH-
CKue LeHTpbl. OfHaKo, Y NONOBUHbBI U3 HKUX (N=23) npu obpaLLeHnm B
YKasaHHble MeguLMHCKUE yuperaeHns obcnenoBaHue Takxke bbiio
OrpaHN4YeHo ocMoTpoM M npoBegeHnem K[, Ha OCHOBaHMM KOTO-
pbIX Ha3HAYaNacb rMNOTEH3UBHAA TepanuA.

CnenyeT OTMETWUTb, YTO TMNEPTEH3UA HAAMOYEYHUKOBOTO re-
He3a 6bina noaTsepaeHa y 20 (36,4%) nauueHToB nocne LeneHa-
npasneHHoro Y31 u/uam KT 8 yupexgeHusx Il yposHs, rae umennch
COOTBETCTBYIOLLME YCNOBUA ANA 06CNef0BaHMA NauueHToB. B Ha-
LeM LIEHTpe, rae B OCHOBHOM BbIMOJ/IHANOCH XMPYPruyeckoe neve-
HWe AaHHOM NaToNorMM, OKOHYATE/IbHbIN AMArHo3 bbia yCTaHOBEH
npu Y31 y 23 60nbHbIX, 06PATUBLUMXCA C HANPABAEHUAMM Pa3HbIX
CMeuuanmncToB Ans AMArHOCTUKM NpuumH AT MAu nposefeHns fon-
nneporpadum cocyaos NoYekK.

Takum 06pasom, NauMeHTbl C cumnToMaTuyeckoi Al, oby-
cnosneHHon ®XLL, nonroe Bpema Noay4ann MHOFOKpaTHblE KypcCbl
TUNOTEH3WBHOM Tepanuu Mo MOBOAY 3CCEHLMANbHOW TUNEePTOHUM,
KOTOpas He NpPUHOCUNA AO/KHOrO pesynbrata. MpesacTaBieHHble
MeZMUMHCKME AOKYMEHTbI MOKas3aau, 4To 5 nauueHTOB B NEPUOA
NATUNETHEro CPoKa 3abonesaHua 6ol ocmoTpeHbl 6onee 10 pas
Pa3NNYHBIMM CMeLMaanMcTamm, KoTopble He pasy He obcnesoBany Ux
o NoBoAy NaToNorMmn HaZno4YeYHMKOB.

Mpw TWATENBHOM M3y4eHUW NPOTOKONOB Y3W B ABYX Cayvasx
06pa3oBaHMsA B HAAMOYEYHMKAX OblM HENpaBUIbHO MHTEpPNpPeTU-
poBaHbl. OAHUM U3 MHTEepecHbIX HabaoaeHUN, Npu KoTopom bbina
JOnyleHa AMarHoCTUYecKan oOWwWubKa B pPerMoHanbHOM nevyebHom
YYpexaeHuu, aBnseTca cayyan, korga ®XL, npaBoro HagnoYeyYHMKa,
BbIABNEHHAA Y OEPEMEHHON KeHLIMHbI, bblna MHTEPNPETMPOBaHa
KaK 3XMHOKOKKOBas KMCTa NPaBoW 40/IM NeYeHU, U onepaTMBHOE BMe-

aid for a long time, while 4 (7.3%) patients were self-medicated
and took various self-prescribed antihypertensive drugs.

Particular attention should be paid to the lack of modern
methods of topical diagnostics (CT and magnetic resonance im-
aging) in regional medical institutions before 2003, in connection
with which the diagnosis of hypertension was made only on the
basis of clinical data and ECG. At the same time, despite the avail-
ability of ultrasound diagnostic methods, as well as retropneumo-
peritoneography, topical diagnosis of adrenal pathology was not
performed in these patients, although the latter method used be
applied until 1995.

An analysis of the case histories showed that the patients
got reassured by a spontaneous decrease of their BP after its
sudden increase without taking any medications, which is char-
acteristic of PCC, and therefore the vast majority of them subse-
quently did not visit the doctor. In such cases, patients associated
the cause of hypertensive crises with physical and psychological
overstrain, overeating, and heavy physical exertion.

With a disease progression, due to the increased frequen-
cy of hypertensive attacks and the ineffectiveness of urgent anti-
hypertensive therapy, patients applied to regional or republican
specialized medical centers. However, in half of them (n=23),
when applying to these medical institutions, the diagnostics were
limited to physical examination and ECG, on the basis of which
antihypertensive therapy was prescribed.

It should be noted that adrenal hypertension was confirmed
in 20 (36.4%) patients after targeted ultrasound examination and/
or CT in level Il institutions, where there were appropriate con-
ditions for patients’ examination. In our center, where surgical
treatment of this pathology was mainly performed, the final di-
agnosis was established by ultrasound examination in 23 patients
who applied with referrals from various specialists to diagnose
the causes of hypertension or conduct a Doppler ultrasound ex-
amination of the renal vessels.

Thus, patients with symptomatic hypertension due to PCC
received multiple courses of antihypertensive therapy for essen-
tial hypertension for a long time, which did not bring the desired
result. The presented medical documents showed that 5 patients
during the five-year period of the disease were seen more than
10 times by various specialists who never examined them for the
pathology of the adrenal glands.

In two cases, adrenal masses were misinterpreted upon
careful examination of the ultrasound protocols. One of the in-
teresting observations, in which a diagnostic error was made in a
regional medical institution, was the case when PCC of the right
adrenal gland, detected in a pregnant woman, was interpreted as
an echinococcal cyst of the right lobe of the liver, and surgery was
postponed until the postpartum period, while high values of BP
were considered to be manifestations of preeclampsia. As an ex-
ample, we present the following clinical case.

Clinical case

Patient Kh., 36 years old, visited the diagnostic and treat-
ment department of our center in May 2013 with complaints
of a paroxysmal increase in BP, reaching up to 260/120 mm Hg,
accompanied by palpitations, headache, and profuse sweating.
She was suffering from hypertension for three years. She was at-
tended by a cardiologist and a physician at the place of residence
with a diagnosis of hypertension. With the onset of pregnancy in
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LaTeNbCTBO 6bINI0 OTJIOKEHO Ha MOCAEPOAOBbIN Nepros, a BbICOKME
undpbl ALl pacueHeHbl Kak NPoABAEHWA Npeaknamncuun. B Kavectse
npYmepa NPUBOAMM C/IefyIoLLee KAMHUYecKoe HabaoaeHue.

KnuHuueckuit npumep

MaupeHTKa X., 36 neT, 0bpaTNach Ha KOHCYNbTALMIO B eyeb-
HO-A4MarHOCTMYECKMIM OTAEN Halero LeHTpa B mae 2013 roga ¢ Ka-
nobamu Ha npuctynoobpasHoe nosbiweHve Afl, gocTuratollee a0
260/120 mm Hg, conpoBoxaatolieeca cepauebueHnem, ronosHom
60/1bt0, 06MNbLHLIM NoTOOTAENEHMEM. CTpasaeT Al B TeyeHUe Tpéx
net. Habnoganacok y Kapamonora 1 TepanesTa No MeCTy XWUTebCTBA
C AMarHo30M runepToHnYeckoi 6onesHn. C HacTynneHnem bepe-
MEHHOCTU B AeKabpe 2012 r. y4acTUAUCH TMNEPTOHMYECKME KPH3bI, B
CBA3M C YEM MALMEHTKA 06paTMach B EHCKYIO KOHCyAbTaumto. Mpu
nposeaeHun Y3/ opraHoB Masnioro Tasa 1 6ptolLHOM nonoct obHa-
pyeHo 06bémHOe 0bpa3oBaHMe NpPaBoi 40NN neyeHn (owmnbKa B
uHTepnpeTauumn Y3U), kotopoe 6bI10 pacLEHEHO KaK IXMHOKOKKO-
Bas Kucta (puc. 1).

MosblweHne Afl cBA3bIBAAN C KAUHUYECKUMU NPOABAEHUAMMU
NPeaKnammncum, ConpoBOXKAAIOWENCA TMNEPTEH3UOHHBIM CUHAPO-
Mom. MaumeHTKa bblna HanpasaeHa B 04HO U3 NPOGUBHbIX YUpex-
[leHWi pecnyb/IMKaHCKOro 3HayeHus, rae 6bina poobcnesoBaHa.
OpfHaKo, HeCMOTPA Ha nNpoBefeHne HeoAHOKPaTHbIX Y3U 1 KoHcu-
NIMYMOB, NaTONOMUA HaLMOYEYHMKOB He Bblna pacnosHaHa. B cBasm ¢
BblcOKMMM Umdpamm ALl (240/110 mm Hg) 6bi10 pewieHo nposectu
UCKYCCTBEHHOE MpepbiBaHWe BepeMeHHOCTH, Noc/ie KOTOPOoro B Te-
yeHue 5 aHel Npom3owno cHuxenne AL oo 140/100 mm Hg (06bEM
KposonoTepu 650 mn). bonbHas bbina BbiNMcaHa Nog HabageHe
rMHeKo/I0ra N0 MECTY WUTeNbCTBA. Yepes Tpu AHA Nocse BbIMUCKK
OTMEeYannCb NOBTOPHbIE TMMEPTOHUYECKME KPU3bl, B CBA3U C Yem
nauMeHTKa bbl1la 0OCMOTPeHa M'MHEKONOrOM U HEPPOIOroM paioH-
HoW 60onbHULBI. C NOA03PEHNEM Ha Ba3OPEHA/IbHYIO TMNEPTEH3MUIO
60/1bHaA HanpaBaeHa B Hall LEHTP A1 AYNJEKCHOTO CKaHWPOBaHUA
NOYeYHbIX COCYA0B.

Mpu noctynaenun AL 200/100 mm Hg. Mpu Y3U B pexunme
LIBETHOrO AOMMNEPOBCKOTO KapTUPOBAHUA OOHapyKeHa Onyxosb,
UCXOAAWAA M3 NPABOro HaAMOYeYHWKa, NIOTHO Npuaeralowan K
npaBoii fone neyexn (puc. 2).

MpoBeneHO onpeaeneHWe ypoBHA FOPMOHOB HaZnoyveyHUKa
B BEHO3HOWM KpPOBM M MeTaHe(pPUHOB B CYTOUYHON MOYe: KOPTU30/

Puc. 1 Y3/ 6onbHOU X. IXUHOKOKKOBAA Kucma npagol 0oau nevyeHu
(XL npasoeo Hadno4eyHuKa)

December 2012, hypertensive crises became more frequent, in
connection with which the patient visited the antenatal clinic. Ul-
trasound examination of the pelvic organs and abdominal cavity
revealed a volumetric formation of the right lobe of the liver (an
error in the interpretation of ultrasound findings), which was re-
garded as an echinococcal cyst (Fig. 1).

Hypertension was thought to be associated with clinical
manifestations of preeclampsia, accompanied by elevated BP.
The patient was referred to one of the republican specialized
institutions, where she was further examined. However, despite
repeated ultrasound examinations and consultations, the pathol-
ogy of the adrenal glands was not diagnosed. Due to the high
BP (240/110 mm Hg), it was decided to terminate the pregnan-
cy, after which, within 5 days, the BP decreased to 140/100 mm
Hg (with 650 ml blood loss). The patient was discharged under
the supervision of a gynecologist at the place of residence. Three
days after discharge, repeated hypertensive crises were noted, in
connection with which the patient was examined by a gynecolo-
gist and nephrologist in the district hospital. With suspicion of va-
sorenal hypertension, the patient was referred to our center for
duplex scanning of the renal vessels.

At admission to the hospital, her BP was 200/100 mm Hg.
Color Doppler ultrasonography (color flow mapping) revealed a
tumor originating from the right adrenal gland, tightly adjacent to
the right lobe of the liver (Fig. 2).

The level of adrenal hormones in venous blood and of me-
tanephrines in 24-hour urine were determined: blood cortisol at
730 am — 410 nmol/I (normal range — 220-600 nmol/l); aldoste-
rone — 52 pg/ml (normal range — 30-355 pg/ml); plasma renin
activity — 1.2 ng/ml/h (normal range — 0.5-1.9 ng/ml/h); meta-
nephrine — 1960 pg/day (normal range <320 ug/day); normeta-
nephrine — 1870 pg/day (normal range <390 pg/day in 24-hour
urine).

Based on the complaints, clinical signs of the disease char-
acteristic of PCC, ultrasound examination data, as well as labora-
tory tests for hormonal background, the diagnosis of PCC of the
right adrenal gland with symptomatic AH was made.

During the operation, moderate hepatoptosis was revealed,
as a result of which the lower edge of the right lobe of the liver cov-

Puc. 2 Y3/ opeaHos 306prOWUHHO20 NPOCMPAHCMEBA: 8U3yanu3upy-
emca ©XL npagoz2o HAONoYeYHUKA

Fig. 1 Ultrasonogram of patient Kh. “Echinococcal cyst of the right lobe
of the liver” (PCC of the right adrenal gland)
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Fig. 2 Ultrasound of the retroperitoneal organs: PCC of the right adrenal
gland is visualized
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Kposu — B 730 ytpa — 410 Hmonb/n (Hopma — 220-600 HMoAb/N);
anbAocTepoH — 52 nr/mn (Hopma — 30-355 nr/m); akTUBHOCTb PEHM-
Ha nnasmbl — 1,2 Hr/mn/y (Hopma — 0,5-1,9 Hr/mA/u); meTaHedprH
— 1960 mKr/cyT. (Hopma — <320 mKr/cyT.); HopmeTaHedpuH — 1870
MKr/cyT (Hopma — <390 mKr/cyT) (B cyTOuHOM Moue).

Ha ocHoBaHuM xapakTepHbix ana ®XL, anob v KAMHUYEeCKnX
cumnTomoB 3aboneBaHua M AaHHbIX Y3U, a Takke nabopaTopHbIX
METOA0B MUCCNef0BaHNA TOPMOHaNbHOMO GOHa BbICTABAEH AWMATHO3
«®deoxpomoLMTOMa MPaBOro HagnoyeyHUKa. CumnTomaTuyeckas
apTepuanbHan rMnepTeHsna».

Bo Bpems onepaLmu BbIfABJEH YMEPEHHbIN renaTonTos, Bcaes-
CTBME YEro HUXKHUIM Kpail NnpaBoi 4,0AM NEYEHWN NPUKPbIBAA BEPXHUIA
nostoc 06pa3oBaHMs, pa3mepbl KOTOPOro cocTasunan 6,5x5,5 cm. Mo-
cne yaaneHua onyxonu COCTOAHWE MaLMEHTKM B TeueHne 48-mecau-
Horo nepuoga HabnogeHus yaosnetsoputensHoe, Al 6e3 runote-
3VBHOI Tepanuu B Npeaenax Hopmbl.

MHTepec AaHHOro HabnAeHUA 3aK0YaeTca B TOM, YTO Y na-
UMEHTKM Ha doHe BepemeHHOCTH, ObHapykeHHoe obpasoBaHue
HaZNoYeyHMKa PaCLLEHEHO KaK 3XMHOKOKKOBas KucTa neveHu. He-
BEPHbIW AMArHO3 3XMHOKOKKO3a neyeHu u Bbicokoe ALl npu Hanu-
YMM IKNAMMNCUM ABUAUCH NMOKA3aHMEM K OLIMBOYHOMY NpepbIBaHUI0
6epemeHHOCTY.

B ofHOM c/nyyae NO3fHAA AMarHocTMKa bbina obycnosneHa
aTUMMYHOM NOKanM3aumen XpomaduHHOM OMyxonu B 3abpIOLIMH-
HOM MNPOCTPAHCTBE, KOTOpPas OTHOCUTCA K 3KCTPaaZpeHasoBbiM
dopmam KaTexonamuH-NpoAyLMpYIOWMX onyxonen. Takxke B ABYX
HabntoaeHUAX 6bIM OTMeYeHbl OWMOKU B MHTepNpeTaLmMmU AaHHbIX
KT npu ®XLL, 4uTo cTano NnpuYnHOM HEBEPHOW TaKTUKM fedeHus. Tak,
B NepBOM CNy4ae npuv ABycTopoHHel ®XL|, nepBoHayanbHO onyxonb
Oblf1a YCTAHOB/IEHA TOJIBKO C IEBOM CTOPOHbI, @ MOPAXKEHWE NPABOrO
HaZAno4Ye4YHMKa BoOobLLE He bbl0 BbiABNEHO (puC. 3). YKa3aHHas He-
BHUMATENbHOCTb creumanuctos KT 6bina BbIABAEHA HAaMK NpK No-
BTOPHOM MPOCMOTPE 3NEKTPOHHOrO HocuTens KT.

B apyrom cnyyae ®XL, neBoro Hagno4euHuKa bbina pacueHeHa
KaK TKaHb ceneséHku (puc. 4) u 6bina BbiABAEHa cnycTA 2 roga nocne
LAAUTeNbHOro 6e3ycneLwHoro 1e4eHns No NoBoAY rMNepPTOHUYECKON
6onesHn, nNpu obcnegoBaHUM GONBHOIO Y¥Ke B YCNOBUAX HALLEro
LieHTpa.

Takum 0b6pasom, bonee, yem B NonoBuHe cnyyaes (52,7%) nep-
BUYHaA anarHoctuka OXLL 6bina 3ano3aanow, rae ownbky B MHTEpP-
npeTaLmu AaHHbIX ly4eBbIX METOA0B UCCNEA0BAHUA UMENN MeCTO B
9,1% cnyyaes. CornacHo AaHHbIM UMEIOLWMXCA KNMHUYECKMX NPOTO-
KO/IOB MO AMarHOCTUKe U feveHnto Al B cayyasx runepToHUYECcKUX
KPU30B UM cuCTEMATUYeCKoro nosbliweHna ALl y auu monogoro
BO3pacTa PEKOMEHAYETCA NPOBEAEHUE CKPUHUHIA MX NpuumnH [19,
20]. OpHaKo, cpeay HabNOAABLLMXCA HAMM MALMEHTOB Ceaytolue
baKTopbl ABUAUCL MPUYMHOM MO3AHEN AMArHOCTUKU: OrPaHUYeH-
HOCTb BU3Ya/IM3UPYIOLLMX 1 1abOPATOPHbIX METOA0B UCCNE0BAHMA,
BapuabenbHOCTb KAMHKUYECcKoro TedeHua OXL, a Takke HegocTaTou-
Hoe 3HaHWe Bpayei NepPBUYHOTO 3BEHA.

AHanu3 wuctopuii 60Ne3HN NALMEHTOB C MOATBEPKAEHHBIM
[MarHo3oM MOKasan, YTo, BOMPEKM MMEILMMCA peKoMeHAaLUAM
[21], 8 7 (12,7%) cnyyasax npu npegonepaLMoHHON NOArOTOBKE Na-
LIMEHTOB B KaYecTBe rMMNOTEH3UBHbIX MPenapaTos bblM Ha3HAYEeHbI
B-agpeHobnokaTopbl, MHIMBUTOPLI AMND, MoYeroHHble Npenaparsbl,
NPUMeHEHWE KOTOPbIX OblI0 He cToNb 3GdEKTUBHBIM, @ B pAje Ha-
61t04eHUI BbI3bIBaNO NapajoKcasbHoe nosblweHne Afl, oTpuua-
TE/IbHO BO3AEMCTBYHO Ha CEPAEUHYIO MbILLLLY, yCyrybass, TeM cambim,
TeyeHue Al. CneflyeT OTMETUTb, UTO yiKe bonee 30 net npu npego-
nepauMoHHOW noarotoske nauveHtos ¢ PXLL u B xoae agpeHanak-
TOMWM, C LENbI0 KYNMUPOBAHUA TMNEPTOHUYECKMX KPU30B, LUMPOKO

ered the upper pole of the tumor, the dimensions of which were
6.5x5.5 cm. After the surgical removal of the tumor, the condition
of the patient during the 48-month follow-up was satisfactory, BP
was within the normal range without antihypertensive therapy.

The interest of this observation lies in the fact that during
pregnancy a formation in the adrenal gland of the patient was re-
garded as an echinococcal cyst of the liver. Misdiagnosis of liver
echinococcosis and high BP in the presence of eclampsia were er-
roneously considered indications for medical abortion.

In one case, the late diagnosis was due to the atypical local-
ization of a chromaffin tumor in the retroperitoneal space, which
referred to extra-adrenal forms of catecholamine-producing tu-
mors. In the other two cases, errors in the interpretation of CT
data in patients with PCC were noted, which resulted in incorrect
treatment tactics. Thus, in the first case with bilateral PCC, the
tumor was initially detected only on the left side, and the lesion
of the right adrenal gland was not detected at all (Fig. 3). Care-
lessness of CT specialists was revealed when we re-evaluated the
electronic CT carrier.

Puc. 3 KT: dsyxcmopoHrHas ®XL| co cdasneHuem nes8oll NoYKu

Fig. 3 CT: bilateral PCC with compression of the left kidney

Puc. 4 KT: ®XL] neso2o Hadnoye4yHuUKa, Komopas bblaa pacyeHeHa Kaxk
MKAHb Cene3éHKu

Fig. 4 CT: PCC of the left adrenal gland, which was regarded as splenic
tissue
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NPUMEHAIOTCA O-aapeHobnoKaTopbl (peHoKecnbeHsamuH) [21-23].
TaK, cpeay HabnoAABLWIMXCA HAMM NALMEHTOB A-afpeHoba0KaTOpbI
6b11M HazHayeHbl 48 naumeHTam: peHokcmbeHsamuH — 10, goKcaso-
3MH — 24 1 Npa30o3uH — 14 nauneHTam.

B cBA3M C HeafeKBaTHOW NpeAonepaLMoOHHON NOAFOTOBKOM B
Halen KNMHUKE, MMEIOLLEN AOCTAaTOYHbIN ONbIT 1eYEeHMA NOA06HbIX
MaLMEHTOB, B 2 CAy4asx OTMEYeH JIeTa/ibHbI UCXOA, BCAeACTBUE
Pa3BUTUA CUHAPOMA «HEeynpaBNAeMOW remoguHamuku». Cneayet
OTMETUTb, YTO HM OLHOrO NIETaNbHOTO UCXO4A BO BPEMSA onepaumi
He bbiso.

B cBA3un ¢ 61m3kmMMm pacnonoxkernem ®XL, K KpynHbIM cocyaam
3abPIOWMHHOIMO MPOCTPAHCTBA, OCOBEHHO CMpaBa, YacToTa ATPOreH-
HOrO MOBPEXAEHUA MOCNEAHUX MPY AAPEHANIKTOMUKM COCTaBAAET
0,4-3,6% [16-18]. Cpean HMX Hambonee YacTbiM ABNAETCA KPOBOTe-
YyeHue npu nospexraeHUn HMB, NoYeYHbIX COCYA0B M CaMOI MOYKM.
J1eTanbHOCTb OT 3TUX OCNOXKHEHWIN MOXKET AoCTUraTh Ao 50% [16, 18].

AITporeHHble 3HaYMMble NMOBPEXKAEHUSA NPU aAPEHANIKTOMMUM
B Hallem maTepuane oTmedeHbl B 5 (9,1%) cnyyasx, He3HauMmble
— B 2 (3,6%), kKoTOpble BbIAK yCnewHo ycTpaHeHbl 6e3 ocobbix no-
cnepcteumit. Tak, B 4 HabnogeHUAX oTMeYanoch nospexaerune HMB,
KOTOpoe 6b110 06YCNOBAEHO MHTUMHBIM CPALLEHMEM M MPOPaACTaHK-
€M ONYXONW MPaBoOro HaAno4Ye4YHUKa B €€ CTeHKy. Bo Bcex cnyyasx
AedeKT HWKHel nonok BeHbl 6bin ywuT M-06pasHbIMK WBAMKM Ha
aTpaBMaTMyeckoit ure. Hambonee CNOXKHbIM B NAaHe OCTaHOBKM
KpoBOTEYEHMA ABUNOCL nospexaeHne HMB y MONOAOW KeHLMHbI
Ha YPOBHe BnajeHWs CTBOMA NeYEHOYHOMN BeHbl. OLHOMOMEHTHas
KpoBonoTeps npwu 3Tom coctasuna 500 mn, obwas — 1200 ma.

B apyrom cnyyae, npu yaaneHum ®XL, neBoro Hagno4yeyHuKa,
NOYKa, BCIEACTBUE CAABNEHWA ONYXO/bIO, OblNa 3HAYUTENBHO CMe-
LLeHa BHU3, U e€ COCYAMCTan HOXKKa NeperHynach, B pesyasraTe Yero
OKasasiacb No3aau HuxKHero nontoca OXL,. MoyeyHan apTepus, owu-
60YHO NPMHATAN 33 HaLNOYEYHUKOBYIO, OblNa NepeceyeHa Nonepeéx.
OTMeYeH MHTEHCUBHbLIN MYyNbCUPYIOWMIA XapaKTeEP KPOBOTEYEHUA.
Tem He MeHee, MarucTpasbHbli KPOBOTOK Dbl BOCCTaHOB/IEH NYTEM
bopmMpoBaHMA aHACTOMO3a NOYEYHOW apTEPUM NO TUNY «KOHEL, B
KOHEeL» C XOPOLUMM Pe3yNbTaToM.

KpaeBoe nospexeHne NeBoW NOYEYHOMN BEeHbl, BCAEACTBME
OTPbIBA HAAMNOYEYHWKOBOMN BEHbI, OTMEYEHO B OAHOM C/Iy4ae, U y
Apyroro 60/IbHOTO UMENO MEeCTO MOBPEXAEHUE XBOCTA MOAMKENY-
[LOYHOM }Kenie3bl MPY TMraHTCKMX pasmepax onyXonu.

B 2 (3,6%) cnyyasx npu mMopdONOrMyeckom uccnegoBaHuu
onyxoner HaAMOYEYHUKOB MMENO MeCTO HEeCOOTBETCTBME TUCTO-
JIOTMYECKOTO 3aK/IIOYEHUA C MHTPAOMNepaLMOHHON Haxo4KoM U
KAMHUYECKMM AMarHo3om. Tak, makpockonuyeckn ®XLL, cornacHo
Knaccuomrauma PASS (Thompson LDR, 2002), cootseTcTBoBaiMn 4-5
6annam. Mpun aTom B 060MX CNyyasx OblI0 AAHO 3aKNHOUYEHME O 3/10-
KayecTBEHHOM MOPONI0TMM ONYXOAM C MHBA3MEN 33 NPeaesbl Kancy-
nbl (9 6annos). Mpy NOBTOPHOM MOPHONOrMYECKOM MCCAEL0BaHNUM
npenapaTos B s1abopaTopun APYroro yupexaeHus, 6b110 yCTaHOB-
NNEHO OTCYTCTBME MHBA3UM OMYXONEBbIX KNETOK 33 Npeaenbl Kancybl
obpasoBaHus (3-4 6anna).

B cBA3M C OTMEYEHHbIMW Bbille CIOXKHOCTAMM U OLIMOKAMMU,
MMEBLLIMMM MECTO NP AUATHOCTUKE U NeveHnmn OXLL Hamu paspabo-
TaH afanTMPOBAHHbIN K YCI0BUAM Hawel pecnybavku neyebHo-au-
arHOCTUYECKMI aNITOPUTM C YYETOM MMEIOLLIMXCA BO3MOMXKHOCTEN Na-
60pPaTOPHON U MHCTPYMEHTAIbHOM AUArHOCTUKM (puc. 5).

OBCYXXAEHUE

NeyeHne BONbHBIX C cMMNTOMATMYecKoW Al HaZno4YeYHMKo-
BOrO reHe3a NpoAo/IKAEeT OCTaBaTbCA O4HOM 13 Haubosee CIOMKHbIX
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In another case, PCC of the left adrenal gland was regarded
as splenic tissue (Fig. 4) and was diagnosed 2 years after a long
unsuccessful treatment for hypertension, when a patient was ex-
amined in our center.

Thus, in more than half of the cases (52.7%), the primary
diagnosis of PCC was late, where errors in the interpretation of
the data of imaging examination methods took place in 9.1% of
cases. According to the available clinical protocols for the diagno-
sis and treatment of hypertension in case of hypertensive crises
or a systematic increase in BP in young people, screening for its
causes is recommended [19, 20]. The following factors observed
by us were the cause of late diagnosis: the limitations of imaging
examination methods and laboratory tests, the variability of the
clinical course of PCC, as well as insufficient knowledge of prima-
ry care physicians.

An analysis of the case histories of patients with a confirmed
diagnosis showed that, contrary to the existing recommendations
[21], in 7 (12.7%) cases, during preoperative preparation of pa-
tients, B-blockers, ACE inhibitors, diuretics were prescribed as an-
tihypertensive drugs, the use of which was not very effective, and
in a number of cases, caused a paradoxical increase in BP, nega-
tively affecting the cardiac muscle, thereby aggravating the course
of hypertension. It should be noted that for more than 30 years,
a-blockers (phenoxybenzamine) have been widely used in the pre-
operative preparation of patients with PCC and during adrenalecto-
my to relieve hypertensive crises [21-23]. Thus, among the patients
we observed, a-blockers were prescribed to 48 patients: phenoxy-
benzamine — 10, doxazosin — 24, and prazosin — 14 patients.

Though our hospital has sufficient experience in treating
patients with PCC, two patients died due to the development of
the “uncontrolled hemodynamics” syndrome as a result of inad-
equate preoperative preparation. It should be noted that there
were no deaths during the operations.

As PCC develops near the large vessels of the retroperi-
toneal space, especially on the right side, the frequency of iat-
rogenic injuries of the latter during adrenalectomy is 0.4-3.6%
[16-18]. Among them, the most common is bleeding due to the
injury of the inferior vena cava (IVC), renal vessels, and the kid-
ney itself. Mortality rate from these complications may reach
50% [16, 18].

Significant iatrogenic injuries during adrenalectomy in our
study were noted in 5 (9.1%) cases, insignificant — in 2 (3.6%),
which were successfully eliminated without any special conse-
quences. In 4 cases, injury of the IVC was noted, which was due
to the extension of the tumor of the right adrenal gland into IVC
and invasion of its wall. In all cases, the defect of the IVC was su-
tured with U-shaped sutures using an atraumatic needle. In terms
of subsequent hemostasis, the most difficult was injury of the IVC
in a young woman at the level of the confluence of the trunk of
the hepatic vein. Simultaneous blood loss, in that case, was 500
ml, total blood loss — 1200 ml.

In another case, when the PCC of the left adrenal gland was
surgically removed, the kidney, due to compression by the tumor,
was significantly displaced downward, and its vascular pedicle
was bent down and found itself behind the lower pole of the PCC.
The renal artery, mistaken for the adrenal artery, was transected
which resulted in intense pulsating bleeding. However, the main
blood flow was restored by end-to-end anastomosis of the renal
artery with good outcome. Marginal damage to the left renal
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npobnem, 4To, Npexae Bcero, 0byc10BNEHO €€ OTHOCUTE/IbHO pea-
KOI BCTPEYAEMOCTbIO, CIOKHOCTAMM AMArHOCTUKM, 0COBEHHOCTAMM
npeaonepaLmMoHHON NOArOTOBKM, XMPYPrMUYECKOTO SIeYEHUs 1 BeAe-
HWA 60/bHbIX Nocae onepauum [1-3].

HepocTaToyHas OCBEAOMNEHHOCTb Bpayeir KAMHUYECKMMMU
nposasneHnsmu OXL, B 60NbWIMHCTBE CyYaeB ABASETCA NPUYMHON
3amno3fanon AMarHocTuMku 3abonesaHus. Tak, No gaHHbIm [oBra-
Hioka BC 1 coaBrT. (2004), B 83,8% cnyyaes guarHo3 XL, 6bin no-
CTaBAEH cnycTa 3-8 NeT OT Hayana NoABNEHMA KNMHUYECKUX Npu-
3Hakos [4]. CornacHo aaHHbIM Bokepua NIA u AbaynracaHosa PA
(2011), B cBA3M C HecneuUdUYHOCTbIO KNMHUYECKMX NPU3HAKOB U
CNOXHOCTAMM B IMArHOCTMKe B Poccuitickoin ®epepaumm n cTpaHax
CHTI yacToTa BbiaBasemoct ®XL, 3HaYUTENbHO HUKE, NO CpaBHe-
Huto ¢ CLLUA [3].

B Hawwux HabAEHUAX, HECMOTPA Ha Hajsnuyue ABHbIX Kau-
HUYecKnx npusHakos OXL, yacToTa eé nosgHel AMArHOCTUKM (3 m
6onee net ot Hayana 3abonesaHun) coctasuna 52,7%. NosaHan au-
arHoCTMKa 3ab0n1eBaHNA, Kak NPaBwUIO, MPMBOAKUAA K PA3BUTHIO TU-
NepTOHMYECKMX KPU30B, HAPYLUEHMIO MO3rOBOrO KPOBOOOpPALLEHUS,
YBENNYEHMIO PAa3MepPOB OMyX0/M, UX MaUFHU3aLMK U pacnagy, YTo
3HAYMTE/IbHO 3aTPYLAHANO SIeYEHWE NATONOTUMN.

Kak oTmeyatoT HekoTopble nccnegosatenu, ®XL, 8 oCHOBHOM
(8o 50%) BbiABAAETCA NPU ayTONCUM UAM CaydaiiHO npu obcneno-
BaHMK BO/bHLIX NO NOBOAY ApYyrvx 3abonesaHui [5, 12]. Tak, no
AaHHbIM Ferndndez-Cruz L et al (2004), cpeam 54 npoBeaéHHbIX ay-
Toncumit no nosogy ®XL, B kKnnHKUKe Melio, y 76% 60/1bHbIX cneundu-
YECKMX KAMHUYECKMX MPU3HAKOB 3ab0neBaHuA He oTmeyeHo[12], a
no AaHHbiM Betwesa MC v coast. (2002), yactota cAyyaiHO BbisAB-
NneHHbIx OXL, npu obcnegoBaHuy nNo nosoay ApPYrux 3abonesaHumit
coctasuna 13,6% [5].

B HacToswee Bpemsa guarHoctuka ®OXL, 6asmpytoTca He Tonb-
KO Ha KAMHMYECKOW KapTMHE W BU3ya/lM3MPYIOWKUX MEeToAax, HO
N NPOBeAEHUN pAgda cneunduuecknx WUCcaefoBaHWM, TaKMX KaK
onpegeneHne ypoBHA MeTaHEPPUHOB C KPOBU UM CYTOYHOW MOYe,

€
/

MosbiweHne ALl / Elevated BP

}

Y3 HaZnoYeYHWKOB, MAPEHXMMbI U COCYA0B NOYEK, FPYAHOW a0pThI
Ultrasound examination of the adrenal glands, renal parenchyma and

AJITOPUTM AMATHOCTUKM ®XLL / PCC DIAGNOSTIC ALGORITHM

vein, due to detachment of the suprarenal vein, was noted in one
case, and in another patient tail of the pancreas was invaded by a
giant adrenal tumor.

In 2 (3.6%) cases, the morphological examination of adrenal
tumors showed a discrepancy between the histological diagnosis
and the intraoperative finding and clinical diagnosis. Macroscop-
ically, PCC, according to the PASS classification (Thompson LDR,
2002), corresponded to 4-5 points. At the same time, in both cas-
es, histologically a malignant morphology of the tumor with inva-
sion beyond the capsule (9 points) was discovered. During the re-
peated histological examination of preparations in the laboratory
of another institution, it was found that there was no spread of
tumor cells beyond the capsule (3-4 points).

In connection with the difficulties and errors noted above in
the diagnosis and treatment of PCC, we have developed a treat-
ment and diagnostic algorithm adapted to the conditions of our
republic, taking into account the available laboratory and instru-
mental diagnostic facilities (Fig. 5).

DiScusSION

Treatment of patients with symptomatic AH of adrenal or-
igin continues to be one of the most difficult problems, which is
primarily due to its relatively rare occurrence, diagnostic difficul-
ties, peculiarities of preoperative preparation, need for surgical
treatment, and management of patients after surgery [1-3].

Insufficient awareness of doctors about the clinical manifes-
tations of PCC in most cases was the reason for its delayed diag-
nosis. Thus, according to Dovganyuk, VS et al (2004), in 83.8% of
cases, the diagnosis of PCC was made 3-8 years after the onset of
clinical signs [4]. According to Bokeria LA and Abdulgasanov RA
(2011), due to the non-specific clinical signs and difficulties in di-
agnosis in the Russian Federation and CIS countries, the detection
rate of PCC was significantly lower compared to the USA [3].

Puc. 5 JleyebHo-duazHo-
cmuyeckull aneopumm npu
®OXU u eunepmeH3UOHHOM
cuHopome

Fig. 5 Treatment and
diagnostic algorithm for PCC
and hypertension syndrome
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PaZMON30TONMHOM WCCNELOBaHMM C MeTaioAbeH3nAryaHUaMHoOM
(1231-MIBG), a TaK:Ke NO3UTPOHHO-3MUCCUOHHOM TOMOrpadum ¢ 4o-
TaTaTom ranvs 68 (Ga dotatate) [21, 22]. OgHaKo, He BO BCEX K/u-
HUKaX UK FOCySapCTBAaX MMEETCA BOSMOXKHOCTb NPOBEAEHUS YKa3H-
HbIX cneuudUYeckMx MeTogoB Uccaenosanua (21, 22], 8 Tom yucne
n B Pecnybnvke TagKMKUCTaH.

Mpu4rHbI OWMBOK B TONMYECKOW gmarHoctuke ®XL, no mHe-
Huto Jeaosa MW u coasT. (2005), ceA3aHbl ¢ HeaoobcneaoBaHMEM
KOHTpanaTepanbHbIX HaZMNOYEYHMKOB MPU PELMAMBHBIX U BHEHAA-
MOYEYHMKOBBIX JIOKA/NIM3aLMAX OMyXONM, HU3KOW paspeluaroLien
CMOCOBHOCTBIO AMArHOCTMYECKOrO 060PYA0BaHMA U HEMPABU/IbHOM
WHTepnpeTaLuel pesynbtaTos uccnegosanua [23]. Mo Hawmm aaH-
HbIM, YacTOTa AOMNYLLEHHbIX OWMOOK NPU TONUYECKOW AUArHOCTUKE
®XL, coctasuna 5,5%, npuunHaMm KOTOpPbIX ABUAUCH HEMPABWUAbHAA
WHTEpNpeTauua BbIABAEHHbIX OMyXonel HaAnoyeyHuKoB Ha Y3U
(n=1) n KT (n=1) 1 HepoOOLUEHKa COCTOAHMSA KOHTpPanaTepanbHOro
HagnoyeyHuka (n=1).

[pyrum aKkTyasbHbIM BONPOCOM ABAAETCA afeKBaTHOE Npose-
[EeHNe r’MNOTeH3UBHOW Tepanuu 1 NpeaonepaLMoHHON NOATOTOBKMY,
NpyU KOTOPbIX TaKXKe AOMYCKAlOTCA TaKTUYecKne owmbkru [14, 24].
TaK, no AaHHbIM MenbHuYeHKo A 1 coasT. (2011), TakTUYeCcKoM
OWMBKOM NpU NPOBEAEHUM TMMOTEH3UBHOW Tepanuu y 60NbHbIX C
®XLU, saBnsetca npumeHeHve B-aapeHob10KaTopoB, KOTOPbIE Bbi3bl-
BalOT NapajoKcanbHoe nosblweHne Al 1 OKa3blBaloT OTpULLIATENb-
HOe MHOTPOMHOE AENCTBME Ha CEePAEYHYH Mbilly. ABTOpPbI Mpwu
3TOM PEKOMEHAYIOT MPUMEHATb KapAnoceneKTuBHble B-610KaTopsbl
TO/IbKO MPU HA/IMUMUKN PE3UCTEHTHOMN TaXMKapAUW U apuUTMuUiA nocsie
[OCTUMKEHUA a-aapeHobnokaabl [14].

B Hawem maTepuane TaKTUYeCKMe OWWBKM Npu npegonepa-
LMOHHOW NoAroToBke 60/bHbIX OblAM gonyweHbl B 12,7% cnydyaes,
BC/I€ACTBUE YEro, U3-3a Pa3BUTUA CUHAPOMA «HeynpaBasemMou re-
MOZMHaMMKM», B 2 CIY4anX MMEN MecTo NeTasibHbli ucxosd. Bmecte
C TeM, a[PEHANOBbIV KPM3 BO BPEMA ONEPATUBHOrO BMELIATENbCTBA
B HALUMX HABNOAEHUAX HE OTMEYEH HU B OGHOM C/1y4ae, YTo CBUAE-
TENbCTBYET O NPaBUAbHOMN NOATOTOBKE MALMEHTOB K ONepaLLmu.

HecmoTps Ha pa3paboTky 1 BHeApeHWE Pa3nnYHbIX MUHUUHBA-
3UBHbIX TEXHONOMMI U JOCTYNOB ANA aAPEHANIKTOMUM, NONHOCTbHO
WCKKOUYNUTD ATPOTEHHbIE NOBPEXKAEHUA COCEAHMX C HAANOYEYHUKOM
aHAaTOMMYECKMX CTPYKTYP HEBO3MOXHO. Tak, MO AaHHbIM [oBraHto-
Ka BC (2004), yactoTa TakKuX NOBPEXKAEHWUI NPU aapPeHaN3KTOMUU
U3 TPAAMLMOHHbIX JOCTYNOB M 3HAO0BUAEOTEXHONOMUI COCTaBWUNA
23,7% v 8,4%, cOOTBETCTBEHHO [4]. M0 HaWMM AaHHbIM ATPOTEHHbIE
NOBPEXAEHUA COCYA0B U XBOCTA NOAXKENYA0UHOM HKenesbl BCTpeya-
nucb y 12,7% 60ONbHBbIX, 4TO COrAcyeTca ¢ AaHHbIMU IMTEPATYpbI.

OTHOCUTENbHO OLIMBOK, f0MYyCKaeMbIX MPKU MOPGONOrMYECKOM
nccnegoBaHUM yYaaNEHHbIX Onyxosen HaAnoYeYHUKOoB, B AUTepaTy-
pe cBeLeHMA He NpuBoaATCcA. B Halwem maTtepuane npu rMcToNoru-
YEeCKOM WUCCNeAoBaHUM B ABYX Cly4vasx gobpokayecTBeHHble PXL|
6b1/1M pacLEeHeHbI KaK 3/10Ka4eCcTBEHHbIE.

3AKNIOYEHUE

Bonee, 4em B NONOBMHE C/ly4aeB NpY NepBUYHON AUArHOCTUKe
n nedeHun OXL, 6b1am fonyLieHbl pasaMyHble OWwnbKK, 06yc10BAEH-
Hble HeueneHanpasieHHbIM 06cnefoBaHMEM MAUMEHTOB, Hemnpa-
BUIbHOM MHTEPNpPEeTaLMel pesynbTaToB yYeBbiX METOLOB UCCen0-
BaHWA, HEAZEKBATHOM NpefonepaLoHHON NOArOTOBKOM 6O/bHbIX,
a TaKxe gonyuieHrmem aTporeHun. C Lesbio CBOEBPEMEHHOMN UAaeH-
TdMKaLMmM natonorum cpeam avu, ¢ cuHapomom Al HeobxoamMmo
LeneHanpaeneHHoe Ux obcnenoBaHMe Ha NPeAMET NaToNoTUM Hag-
NoYeYHUKOB. basucHbIMK npenapaTtamu AnA NpeaonepaLmoHHON
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In our observations, despite the presence of distinct clinical
signs of PCC, the frequency of its late diagnosis (3 or more years
from the onset of the disease) was 52.7%. Late diagnosis of the
disease, as a rule, led to the development of hypertensive crises,
impaired cerebral circulation, an increase in the size of the tumor,
its malignization and disintegration, which significantly hampered
the treatment of pathology.

As noted by some researchers, PCC was mainly (up to 50%)
detected during autopsy or accidentally discovered during exam-
ination of patients for other diseases [5, 12]. Thus, according to
Fernandez-Cruz L et al (2004), among 54 autopsies performed for
PCC in the Mayo Clinic, 76% of patients had no specific clinical
signs of the disease [12], and according to Vetshev PS et al (2002),
the frequency of incidentally detected PCC during examination
for other diseases was 13.6% [5].

Currently, the diagnosis of PCC is based not only on the clin-
ical picture and imaging methods of examination, but also on a
number of specific tests, such as determining the level of meta-
nephrines in blood or 24-hour urine, a radioisotope study with
metaiodobenzylguanidine (1231-MIBG), as well as positron emis-
sion tomography with gallium dotatate 68 (Ga dotatate) [21, 22].
However, not all hospitals or states have the facilities to conduct
these specific methods of investigation [21, 22], including in the
Republic of Tajikistan.

Causes of errors in the topical diagnosis of PCC, according
to Dedov |l et al (2005) are associated with underexamination of
the contralateral adrenal glands in recurrent and extraadrenal
tumor localizations, low resolution of diagnostic equipment, and
incorrect interpretation of the examination results [23]. Accord-
ing to our data, the frequency of errors in the topical diagnosis of
PCC was 5.5%, the causes of which were incorrect interpretation
of detected adrenal tumors on ultrasonogram (n=1) and CT scan
(n=1) and underestimation of the condition of the contralateral
adrenal gland (n=1).

Another issue was the adequate prescription of antihyper-
tensive therapy and preoperative preparation, in which tactical
errors are also made [14, 24]. Thus, according to Melnichenko GA
et al (2011), a tactical mistake during antihypertensive therapy in
patients with PCC was the use of B-blockers, which caused a par-
adoxical increase in BP and had a negative inotropic effect on the
cardiac muscle. At the same time, the authors recommended the
use of cardioselective B-blockers only in patients with resistant
tachycardia and arrhythmia after reaching a-blockade [14].

In our material, tactical errors in the preoperative prepara-
tion of patients were made in 12.7% of cases, as a result of which,
due to the development of the “uncontrolled hemodynamics”
syndrome, two patients died. At the same time, adrenal crisis
during surgery was noted in none of our observations, which indi-
cated the adequate preparation of patients for surgery.

Despite the development and implementation of various
minimally invasive techniques and approaches to adrenalecto-
my, it is impossible to completely exclude iatrogenic injuries to
anatomical structures adjacent to the adrenal gland. Thus, ac-
cording to Dovganyuk VS (2004), the frequency of such injuries
during adrenalectomy using traditional approaches and endovid-
eotechniques was 23.7% and 8.4%, respectively [4]. According to
our data, iatrogenic injuries of the blood vessels and tail of the
pancreas occurred in 12.7% of patients, which is consistent with
the literature data.
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MOAFOTOBKM MALMEHTOB AO/KHbI ABAATLCA CENEKTUBHbIE A-agpe-
HobnoKaTopbl. C Lenblo NPodUNAKTUKM ATPOTEHHOMO NOBPEXAEHNA
KPYMHbIX COCYZ0B M OPraHoB 3a6pIoLLMHHOMO NPOCTPaHCTBA HEobX0-
OMMO TLaTeNbHOe NpesonepaLnMoHHoe U3yyeHue UX B3aUMOOTHO-
weHue ¢ OXLL, a TakKe COBEPLIEHCTBOBAHME MPAKTUYECKUX HABbIKOB
Xvpyprudeckoi 6puragbi.

Data regarding errors in the histological diagnosis of adrenal
tumors are scarce. In our study, we discovered two cases of be-
nign PCC taken for malignancies.

CONCLUSION

In more than half of the cases, during the primary diagnosis
and treatment of PCC, various errors were made due to non-tar-
geted examination of patients, incorrect interpretation of the
results of radiological methods of investigation, inadequate pre-
operative preparation of patients, as well as the iatrogenic inju-
ries of retroperitoneal structures. In order to timely diagnose PCC
among patients with AH syndrome, it is necessary to purposefully
examine them for the pathology of the adrenal glands. Selective
a-blockers should be the basic medications for the preoperative
preparation of patients with PCC. In order to prevent iatrogenic
injuries of large vessels and organs of the retroperitoneal space,
a thorough preoperative assessment of their relations with PCC is
necessary, as well as streamlining the practical skills of the surgi-
cal team.
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